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IMNOACHUTEJIBHASA 3AIINCKA

PaGouast nporpamma yueObHoro kypca «['eomerpusi» 06a30BOro ypoBHSA  JUIA
oOyuatomuxcsi 10 —11 kiaccoB paspaborana Ha ocHoBe DenepaibHOTO roOCyIapCTBEHHOTO
00pa30BaTENbHOTO CTaHAAapTa CpelHero oémero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMM, NPEABIBIAEMBIX K MaTeMaTHUYECKOMY OOpPa30BaHUIO, W TPAIUIIHA
poccuiickoro obpazoBanus. Peanusanus nporpammsl 00€CieUUMBAET OBJIAJIEHHE KIIOUEBBIMU
KOMIIETEHIUSIMHU, COCTABJISIFOIIMMYI OCHOBY JJII CAMOPAa3BUTHS U HEMPEPBHIBHOI'O 00pa30BaHMs,
LEJIOCTHOCTh OOILEKYJIBTYPHOTO, JIMYHOCTHOTO M I103HABATEJIIBHOIO Pa3BUTHUSA JMYHOCTU
00y4Jaromuxcs.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOro Kypca reOMETpUM Ha YPOBHE CPEAHEro o0IIero oOpa3oBaHUA
o0ycioBieHa MPAKTUYECKOW 3HAYUMOCTBIO METAalpPEIMETHBIX M IPEAMETHBIX PE3yJIbTaTOB
00y4eHHUs TEOMETPUH B HAIPABJIEHUU JIMYHOCTHOT'O Pa3BUTHUS OOydaromuxcs, (opMHUpOBaHUS
(YHKIIMOHAJIBHOM MaTeMaTH4ecKol IpaMOTHOCTH, M3YUEHHUS JPYTUX YUeOHBIX JUCLUIUIMH.
PazButne y oOydarommxcsi MpaBWIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOMCXOXKACHHUU
reOMEeTPUYECKUX aOCTpaKIMil, COOTHOLIEHUH PEAIbHOTO U UCAIbHOTO, XapaKTepe OTPaXKeHUs
MaTeMaTH4ECKON HAyKOH SIBJICHUH U IPOLECCOB PEANBHOIO MUPA, MECTE TEOMETPHUH B CUCTEME
HayK U POJM MaTEeMaTHMYECKOr0 MOJICIMPOBAHHUA B HAay4YHOM IIO3HAHMM M B IPAKTUKE
crocoOCTByeT (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS YYAIIMXCS, a TaKXKe KauecTB
MBILIUIEHUS, HEOOXOIMMBIX JUJIs aJaliTallid B COBPEMEHHOM O0IIIECTBE.

['eomerpust sBiseTcd OIHUM M3 0a30BBIX NPEIMETOB HA YpPOBHE CpPEAHErO OOILEro
o0Opa3oBaHus, TaK KaKk 00€CIeYMBAET BO3MOKHOCTh M3YUYEHMs] KaK JUCUUIUIMH €CTECTBEHHO-
Hay4YHON HampaBIEHHOCTH, TaK U TyMaHUTapHOIL.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE MPU H3YUYEHUU OOYYaIOIIMMUCA MOHATUMHBIX
OCHOB TE€OMETPHH M TOCTPOCHUHU IIETOYKH JIOTUYECKHX YTBEPKACHUH B XOJA€ pEIICHUs
TE€OMETPUYECKHUX 3aj]]ad, YMEHHE BBIIBUTATH W OINPOBEPraTh THIIOTE3bI HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS NPU PEIICHUHU 3a/1ad eCTECTBEHHO-HAyYHOrO IMKJIA, B YaCTHOCTU M3 Kypca
(bu3nKH.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE HUIPACT CYHIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX JesTeNbHOCTU YenoBeka. OpHeHTalus 4ejoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €ro COIMAIBbHOrO OBITHS, (hopMa OTpaXeHHsI OKPY)KAIOIIEro MHpa,
yCIIOBUE YCIIEUIHOTO TMO3HAHUS M AKTUBHOIO TMPeoOpa3oBaHMs  JEHCTBUTEIBHOCTH.
OnepupoBaHue TPOCTPAHCTBECHHBIMH O0Opa3aMu OOBECIMHSET pa3HbIie BHUABI y4eOHOH U
TPYJIOBOM JAESITENIHOCTH, SIBJSETCS OAHUM U3 MPO(EeCcCHOHAIBHO Ba)KHBIX KayeCTB, MOITOMY
aKkTyaJgbHa 3ajada (OpMHpOBAHHA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBILIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIOTOBKE K
MPAKTUYECKOU JeSITENFHOCTH TI0 MHOTHM HaIlPaBIICHUSIM.

Ilenr ocBoeHus mnporpammbl yudeOHOro Kypca «['eomerpusi» Ha 0a30BOM YpOBHE
oO0yuyeHust — 00meo0pa3oBaTeIbHOE U OOIIEKYIbTYPHOE pa3BUTHE OOydYalOUIMXCs depe3
o0OecriedyeHre  BO3MOKHOCTM  NPUOOpETEHUsT U HUCIOJIb30BAaHUS  CHUCTEMAaTHUYECKHX
TE€OMETPUYECKUX 3HAHMNA M JEHCTBUH, CIIEHU(PUYHBIX T€OMETPHUH, BO3MOXKHOCTH YCIIEUIIHOTO
MPOJOJKEHUST 00pa3oBaHMS IO  CIELMANBHOCTSIM, HE CBA3aHHBIM C TMPUKIAJHBIM
UCTIOJIb30BAaHUEM T'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM ypOBHE NpeaHa3HAdeHa IS OOyYaroIIMXCs
CpeIHEH IIKOJIbI, HEe WCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJAHCHUH HA ypPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOyuarontuecss Ha 6a30BOM ypOBHE JOJKHBI OCBOUTH
o0Imre MaTeMaTHIeCKue YMEHHUS, CBSI3aHHBIE CO CIIEIU(PUKON TeOMETPHH U HEOOXOIMMBIE /IS
KM3HU B COBPEMEHHOM o0miectBe. KpoMe 5TOro, OHM HMEIOT BO3MOXKHOCTH HW3YYHThb
reoMeTpuro 0Oosiee rayOOKO, €cld B JaJbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B
TE€OMETPUYCCKHX 3HAHUSAX B IPOPECCHOHATBHOMN IEATEIBHOCTH.

JIoCTI>KeHHME  [eTM  OCBOGHHS  HPOTpaMMBbl  OOCECIEYMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpropuTeTHBIMU 3ajadyaMu OCBOCHHUs Kypca «['eomeTpum» Ha
6a30BoM ypoBHe B 10—11 kaccax siBIAIOTCSA:

e (dopMHUpOBaHUE NMPEICTABICHUS O TEOMETPUHU KaK YaCTH MHUPOBOM KYJIBTYPHl MU OCO3HAHUE
e€ B3aMOCBSI3H C OKPY>KAIOIIIUM MHPOM;

e (dopMupOBaHUE NPECTABICHUS O MHOTOTPAHHUKAX U TEJaX BPAIIEHHUS KaK O BAKHEUIITNX
MaTeMaTUYeCKUX MOJIEISIX, IO3BOJISIONIMX OMUCHIBATh W HW3Yy4YaTh pa3HbIC SBICHUS
OKPY’KaIOIIeT0 MHPA;

e (dopMuUpOBaHHE YMEHHUS pAacClOo3HaBaTh HA YEPTEkKaX, MOACIAX M B pPEaTbHOM MHUPE
MHOTOTPAHHUKHU U TeJa BPAIICHHUS;

® OBIAJCHWE METOJAaMH pEIIeHUS 3aJad Ha TMOCTPOCHUS Ha  HM300paKeHHSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (hopMupOBaHHE YMEHHS ONMEPUPOBATH OCHOBHBIMU MOHATHSMHU O MHOTOTPAHHUKAX M TeJax
BpAIIEHUS © UX OCHOBHBIMH CBOHCTBAMH;

® OBIAJCHHWE AITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a/1ad; (popMHpOBaHWE yMEHUS
MPOBOIUTh  HECIOXXHBIE  JOKa3aTelbHBIE  pAcCyKIEHUS B  XO/A€  pEIICHUs
CTEpEOMETPHUYECKUX 3aJ1a4 U 3a]a4 C MPAKTUICCKUM COJICPKaHUEM;

® Dpa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  oOyuaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATELCKUX YMEHUM, KDUTUYHOCTH MBIIIIJICHHS;

e (¢opmupoBaHue (YHKIHMOHAIBHONH TI'PAaMOTHOCTH, pPEJIEBAHTHOW TE€OMETPHH: YMEHUE
pacro3HaBaTh MPOSBICHUS TCOMETPHUYECKUX TMOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pearbHBIX JKM3HEHHBIX CHUTYallMAX W TPH HU3YYCHHH APYrUX Yy4eOHBIX IPEIMETOB,
MIPOSIBJICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (OPMYITHPOBATH UX HA SA3BIKE TEOMETPUHN
¥ CO3/IaBaTh T€OMETPUYECKUE MOJIENN, TIPUMEHSITh OCBOCHHBIM T€OMETPUYECKHUI ammapar
IJIS pelIeHUs] TMPAaKTHKO-OPUEHTHPOBAHHBIX 3aJad, HHTEPIPETHPOBATH M OICHUBAThH
MOJTyYCHHBIE PE3YIIbTATHI.

OTnuuuTenbHOM  OCOOCHHOCTBIO  MPOTPAMMBI  SIBISETCS  BKIIOYEHHE B KYpC
CTEpEOMETPHHU B HaJaJle €ro M3ydeHHs 3aad, pelraeMbIX Ha YPOBHE HHTYHTUBHOTO TIO3HAHUS,
U OnpeaeséHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHUIO
JIOTHYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIICHHS, CTUMYIUPYET MPOTCKAaHWE HHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JATbHEUIIEMY U3yUEHHUIO TIPEAMETA.

[Ipennoutenne OTHAETCS HATISIIHO-KOHCTPYKTUBHOMY METOJY OOY4YeHHUs, TO €CTh
TEOPETHUECKUE 3HAHHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-TIPAKTHUECKOM
JCSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y Yy4YalmIuXcsi B Kypce
CTEPEOMETPUHU MPOBOJUTCS 3a CUET PEUIeHUA 3a7ad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX 00pa3oB
W 3aJa4 Ha ONEPUPOBAHUE MPOCTPAaHCTBEHHBIMU oOpa3amu. Co3maHue oOpa3a MPOBOAMTCS C
OMOpOl Ha HArMAAHOCTh, a OINEpUpPOBaHHME OOpa3oM — B YCIOBHUAX OTBJICYEHHUS OT
HATJISTHOCTH, MBICJICHHOTO M3MEHEHHS €r0 MCXOIHOTO CO/ICPIKaHUS.



OcHoBHBIE conepkaTenbHble JMHUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHukmny, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl
U KOOpJAMHAThHl B IPOCTpaHCTBE». POpMUPOBAHUE JIOTMUECKUX YMEHMI pacrpeaensercs He
TOJIBKO TIO COJIEP>KATEIbHBIM JIMHHUSIM, HO U 10 rojlaM 0Oy4eHHUsl Ha YPOBHE CPEHEro OOLIEro
oOpa3zoBaHusI.

Copepxanue oOpa3oBaHUsl, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yjbTaTaM OCBOEHUS
paboyeil mporpaMMmbl, pacnpenel€HHbIM IO ToAaM OO0Yy4YeHHSs, CTPYKTYpPHUPOBAHO TaKHM
o0pa3om, 4TOOBbI OBJIAJIEHUE T€OMETPUUECKHMH IOHATUSAMU M HABBIKAMU OCYIIECTBISIIOCH
MOCIIEJIOBATENIbHO W TOCTYMATEIbHO, C COOJIOJCHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIOYAINCh B OOLIYyI0 CHUCTEMY TI'€OMETPUYECKHX IPEACTABICHUN
00y4aroIuXcs, pacuIupsist 1 yriayossisi e€, 00pa3ysi MPOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha wm3ydenne reomerpum otBomutTcs 2 4daca B Hemento B 10 kmacce m 1 gac (+149) B

Henento B 11 kiacce, Bcero 3a aBa roja ooydenus — 102 (+34) yueOHbIX Haca.



COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsimasi, IIIOCKOCTh, MPOCTpaHcTBO. [loHsTe 06
AKCOMAaTHYE€CKOM IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacronokeHne NpsIMbIX B MPOCTPAHCTBE: IMEPECEKAOIINECS, IMapajjieiIbHbIE U
cKpemuBarouecss npsMbsle. [lapamienbHOCT MOPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE:
MapasuieabHbIE TIPSAMBIE B MTPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX MPAMBIX; NAPAIEIBbHOCTD MPIMOI
U TUIOCKOCTU. YTJIBI C COHAIPaBJICHHBIMU CTOPOHAMH; yroJl MEXIy MNPsSMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh IJIIOCKOCTEM: MapaljIebHbIE INIOCKOCTH; CBOMCTBA IApaJUICNIBbHBIX INIOCKOCTEH.
[Ipocreiiie mnpocTpaHCTBEHHBIE (UIYphl Ha IUIOCKOCTH: TeTpa’Ap, KyO, NapasuieNenunes;
MTOCTPOEHUE CECUCHUM.

[lepneHAUKYASAPHOCTh MPSIMOM U IIJIOCKOCTHU: NEPHEHAUKYISPHBIE MPSMbIE B IMPOCTPAHCTBE,
NpsIMbIE TapajuleJIbHbIE U TEPHEHAUKYJAPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYISIPHOCTH
IIPSIMOM M IIJIOCKOCTH, TEOpEMaA O NMPAMOU MEPNEHANKYISIPHON INIOCKOCTU. YTJIBI B IIPOCTPAHCTBE:
YIoJd MEXAYy NpSIMOM U IUIOCKOCTBIO; JBYIPAHHBIA YyroJ, JUHEHHBIA Yrojl JABYTPAHHOIO Yrija.
[leprieHAMKYSAp W HAKIOHHBIE: PACCTOSHUE OT TOYKM JO IJIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IUIOCKOCTH, TMPOEKIUs (GUTyphl Ha IJIOCKOCTh. [leprneHauKyIsIpHOCTh IUTIOCKOCTEH: MpU3HAK
MEPIECHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX MepreHAnKYIsIpax.

MHororpanHHuKH

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [lpu3ama: N-yronpHas nmpu3Ma; IpaHU U OCHOBAHUS
OpU3MBI;, TMpsAMas W HAKJIOHHAas TPU3MbI; OOKOBasi MW TIOJHAs TOBEPXHOCTb TMPU3MBI.
[Tapannenenunen, NpsAMOYTroOJbHBINA Mapajulelienunes W ero cBoicrBa. llupamupa: N-yronpHas
nupamMuja, TPaHU M OCHOBaHHE THpaMUJbI; OOKOBas W TMOJHAS TOBEPXHOCTh MHUPAMUJIBI,
npaBuUjibHAas W yceu€HHas NUpaMuja. OJEMEHTbl nOpu3Mbl M nupamuabl. lIpaBusnbHbIE
MHOTOTPAHHUKHU: TOHATHE MPABMIBHOTO MHOTOTPAHHHMKA; MpPABWJIbHAS NpU3Ma M MPABUIIbHAS
NUpaMHJIa; MpaBUIIbHAS TPEYToJibHAS MHUpPaMUA U MPaBWIBHBIA TeTpadp; kyO. [IpeacraBienue o
MPaBWIBHBIX MHOTOTPAHHUKAX: OKTa3IpP, NOJAEKa3Ap U ukocadap. CeueHus Mpu3Mbl U TUPAMUIBL.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM, TIUIOCKOCTH.
DJIEMEHTHl CHMMETPUHU B TUPaAMUIaX, MapaIUIeICUIEaX, TPAaBUIbHBIX MHOTOTPAHHHUKAX.

Brrunciienne »1€MEHTOB MHOTOTPAHHHUKOB: pE&Opa, nuaroHanu, yriel. [lmnomanbs GokoBoi
MOBEPXHOCTH U TOJTHOM MOBEPXHOCTU MPSIMOM MPU3MBI, TIIOHIAAh OCHOBaHUHM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpsAMON mpusMbl. [lnomans GOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON
MUpaMUJIbl, TEOpEMa O IUIOIMaaAu yceuéHHOU mupamubl. [lousTue 06 00bémMe. OOBEM MUpaMUIbI,
IIPU3MBI.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAYy IUIOMIAAIMH TTOBEPXHOCTEM,
00BEéMaMH ITOOOHBIX TEII.

11 KJIACC
Tesia Bpamenust
[unuHaapudeckas TOBEPXHOCTb, OOpa3ylomue IMUIMHAPUYECKOM TOBEPXHOCTH, OCh
WINHJIPUYECKOW moBepxHOCTU. L{unmuuap: ocHOBaHUsS W OOKOBas MOBEPXHOCTh, OOpa3yromias u
0Cb; IJIOIIAlb OOKOBOM U TIOJTHOM MOBEPXHOCTH.



Konnueckass MOBEpXHOCTh, OOpa3yromue KOHHYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOM nmoBepxHocTH. KoHyc: ocHOBaHME M BepllnHa, 00pa3yrolas U OCbh; IUIONIA b OOKOBOH
U TIOJHOW IOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pa3ylollMe W BBICOTA; OCHOBAHMUS U OOKOBas
IIOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, OuUaMeTp; IUIOWAAb IOBEPXHOCTU cdepbl. B3anmHoe
pacrnonoxeHue cepbl U INIOCKOCTH; KacaTellbHask INIOCKOCTh K cepe; III0Iab Chepsl.

N300paxkeHue Ten BpalleHus Ha MII0CKOCTU. Pa3BEpTka LMIMHApPa U KOHYcCA.

KomOuHauu ten BpameHus: ¥ MHOIOIpaHHUKOB. MHOTOIpaHHUK, OMCAHHBIN OKOJIO C(EpBI;
cdepa, BIMCAaHHAS] B MHOTOTPAaHHUK, WJIN TEJIO BPAIICHHUS.

[Tonsitue 006 o00bEMe. OcHOBHBIE CcBoOWcTBAa O00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO MapajuieNenuneaa u ciaeacTBus u3 He€. O0béM nunuHapa, kKonyca. O0bEM 1mapa u
Iomaas chepsl.

[Tonobuble Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXKIY IUIOMIAJSIMHU IOBEPXHOCTEM,
00BéMaMu ITOJOOHBIX TEI.

Ceuenus muMHIpa (MapaieabHO U MEPHEHANKYIISIPHO OCH), CEUEHUs KOHYca (MapauieaIbHOe
OCHOBAHHIO U MIPOXOJIIEE Yepe3 BEPUIMHY), CEUEHHUs LIapa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B npocTpaHcTBe. CIIOKEHHE U BBIYUTAHUE BEKTOPOB. Y MHOJKEHHE
BEKTOpa Ha uyucio. Pa3znoxeHue BekTopa 1Mo TpEM HEKOMIIAHApHBIM BekTOopaM. IlpaBuio
napajuienenumnena. Pemenue 3agad, CBA3aHHBIX C NPUMEHEHUEM MPAaBWII ACUCTBHI C BEKTOpaMH.
[IpssMoyronpHas cucTeMa KOOpAMHAT B IpocTpancTBe. Koopauuate! BekTopa. IIpocrelimue 3amaun
B KOOpJIMHATax. Yrosl Mexay BekTopamu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB. BhIuncienue yrios
MEXIy IPSIMBIMU U MI0CKOCTAMU. KOOpIMHATHO-BEKTOPHBII METOJI IIPU PELIEHUH T'€OMETPUUYECKUX
3ajad.



IIVIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JluyHOCTHBIE pE3yJbTaThl OCBOCHMS MpOorpamMMbl ydeOHOro mpeamera «MartemaTuka
XapaKTepU3yIOTCA:

I'paxnanckoe BocniuTaHue:

c(OpMHUPOBAHHOCTBIO TPAXKIAHCKOM TO3UIMU OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHUHCKOr0 OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUUHBIX CTPYKTYpP, SBJICHUN, NpPOLEAYp TpakIaHCKOro oOIecTsa
(BBIOOPHI, OMPOCHI M TIp.), YMEHHUEM B3aUMOJICHCTBOBATh C COLMAIbHBIMH HWHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

I[aTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKON IPAKIAHCKON UACHTHYHOCTH, YBaXKEHUS K IPOILIOMY U
HACTOSIIIIEMY POCCUHCKOW MaTEMAaTHKH, [IEHHOCTHBIM OTHOIIIEHHEM K JIOCTUXKEHUSIM POCCUUCKHUX
MaTEMaTHUKOB M POCCUMCKONW MaTeMaTHYECKOW IIKOJBI, K MCIOJIb30BAHUIO ATUX IOCTUXKEHUHN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja; CcPOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTI)KCHUN HAyKU M JIEATENbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYUBOTO OYAYyIIETO.

JcTeTHYecKOe BOCIMTAHUE:

ACTETUYECKUM  OTHOIICHHEM K  MHpPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEHICHW, pacCy>KICHUH; BOCHPUUMYUBOCTBIO K
MaTeMaTHYE€CKUM acCIleKTaM Pa3IudHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCNUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATH MaTEMaTUYECKHUE 3HAHUA B HHTEpecax
3IOPOBOTO M 0e30MacHOro oOpas3a KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37J0POBBIO
(3mopoBOE MUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATUH U OTIbIXa, peryisipHas (usndeckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3AHATUSX CIHOPTUBHO-030POBUTEIBHOMN
JeSATeTbHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTU TPYAOTIOOUS; MHTEPECOM K Pa3IMUYHBIM
chepam npodeCcCUOHANBHON EITeNbHOCTH, CBSI3aHHBIM C MATEMATHKOW M €€ MPHIOKCHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOpP Oyayliel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbl, TOTOBHOCTBHIO U CIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3oBaHUIO U
caM0oOOpa3oBaHUI0 Ha TMPOTSHKEHUW BCEW JKW3HHU; TOTOBHOCTHIO K AaKTHUBHOMY YYacTHIO B
pElIeHUU MTPaKTUYECKUX 3a7a4 MaTeMaTUYECKON HaMPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHHE:

c(OpMHUPOBAHHOCTHIO DKOJIOTUYECKON KYJIBTYPhl, TOHMMAaHUEM BIUSHUS COIMAIBHO-
PKOHOMHUYECKHX TPOIECCOB Ha COCTOSHHUE MPUPOJHOW M COIMATIBLHOM Cpejbl, OCO3ZHaAHUEM
00aIbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOsieM; OpHeHTauueld Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU ISl pelIeHUs 3a/ad B 00JacCTH OKPYXAIOIIeH cpeibl, TUIaHUPOBaHUS
MOCTYTIKOB U OLIEHKU UX BO3MOKHBIX MOCIEICTBUM JIs1 OKPY>KArOLIEH Cpe/ibl.

LleHHOCTH HAYYHOTI'O MO3HAHUS:



c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTU4YeCKOM HayKH Kak cgepbl
YEJIOBEYECKOMN JESATEIBHOCTH, TANOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHUS [UBIIIA3AIINH,
OBJIAJICHUEM SI3BIKOM MaTEMAaTHKH W MAaTeMAaTHYEeCKOW KyJIbTypOH KaK CPEJICTBOM ITO3HAHMS
MHUpPa; TOTOBHOCTHIO OCYILIECTBISATH MPOCKTHYIO M  HCCIEJOBATENbCKYI0 JIeATEIbHOCTD
WHAWBUAYATHHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI
MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOSHUS IIPOrPaMMbl ydeOHOTo mpeaMera «MaTemaTrka
XapaKTepu3yloTCsl  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3ZHABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHbIMU — PE2YIAMUBHBIMU
oeticmeusmu.
1) Vhusepcanvuvie nosnasamenvmsle oeticmaus, obecneuusarom @Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00 Yaowmuxcs (0C8oeHue Memooo8 NO3HAHUSL OKpYicaoue2o Mupa;
npUMeHeHue 102U4eCcKUx, UCCAe008amMeNbCKUX Onepayuil, ymeHuti pabomams ¢ ungopmayuet).
Ba3oBble Jornyeckue aeiicTBUA:
® BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHBIE NPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSTHIM, OTHOIICHUNW MEXIy TMOHATHAMHU; (DOPMYyITUPOBaTH OMNpEACNCHUs TOHSATUH;
YCTaHABJIMBATh CYMICCTBEHHBIM TPU3HAK KIAcCU(UKAIMKM, OCHOBAHUS ISl O00OOMIEHUS U
CpaBHEHUSI, KPUTEPUU TIPOBOAMMOTO aHAJIN3a;

® BOCIPHUHUMATh, (HOPMYIHPOBATH M MPEOOPa30OBBIBATh CYXKJICHHUS: YTBEPIUTENbHBIE U
OTpUIIATENIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIE;

® BBIBISAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOpEYMs] B (akTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, TNpejiaraTb KPUTECPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

e JeNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIHYEHN M, YMO3AKIIOUEHUN IO aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIEHUH (TpSMbIE U OT
MPOTUBHOTO), BBICTpPAWBAaTh AapTyMEHTAIMIO, MPHUBOJUTH TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXK/ICHUS U BBIBOJIBI;

e BbIOMpaATh crocol perieHusl yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMUS,
BBIOMpATH HanOO0JIee MOAXOISIINNA ¢ YIETOM CAMOCTOSITEIIEHO BBIICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarebcKue 1eiicTBUS:

® WCIIOJIB30BaTh BOIPOCHI KaK HMCCIEIOBATEILCKUM WHCTPYMEHT MO3HaHUS; (OpMyIUpOBaTh
BONPOCHI, (PUKCUpYIOIME TPOTUBOpEUHUE, MPOOJIEeMy, YCTaHABIMBATH MCKOMOE U JaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHCHHUEC;

® TPOBOJUTH CAMOCTOATENBHO  CIUIAHUPOBAHHBIA  DKCIICPUMEHT,  HCCICOBAHWE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO O0BEKTa, SIBJICHUS, TPOIlecca, BBISIBICHUIO
3aBUCHUMOCTEH MEXITYy O0BEKTaMH, SIBICHUSIMU, TIPOIECCAMU;

® caMOCTOATENHHO (POpMyTUPOBaTh OOOOIICHHS W BHIBOJBI MO pe3yjbTaTaM IMPOBEAECHHOTO
HAOJIIOJICHUS, WCCIEAOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh TIOJNYUYEHHBIX pE3YJIbhTaTOB,
BBIBOJIOB M O0OOIIEHHUI;

® TIPOTHO3WPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIIBUTATH MPEIOIOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:



BBISIBJIATE Ae(PULUNTE MH(POpPMAIMK, JAHHBIX, HEOOXOAMMBIX JAJs1 OTBETa Ha BONPOC U AJIs

pelieHus 3a1auy;

BbIOMpaTh  MH(OpPMALKMIO M3  HCTOYHUKOB  PA3NIMYHBIX  THUIOB,  aHAJIU3HPOBATH,

CHUCTEMAaTU3UpOBaTh W HUHTEPHIPETUPOBATH HHGPOPMALMIO PA3IUYHBIX BHJIOB U (HOpM

IpE/ICTaBICHUS;

CTPYKTYpPHUpPOBaTh MH(OPMALIMIO, IPEICTABIATh €€ B Pa3IUUHbIX (pOpMax, WILIIOCTPUPOBATH

rpaduuecky;

OLICHMBATh HAJIEXXHOCTh MH(POPMALIUHU IO CAMOCTOATEIBHO C(POPMYITUPOBAHHBIM KPUTEPUSIM.
2) VHnueepcanvhvie KOMMYHUKAmMuUHble Oelicmeus, obecnequsam chopmuposaHHocmy

COUUAJIbHBLIX HABBIKO6 06yltaiow;uxc;l.

OO0menne:
BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKIEHUS B COOTBETCTBHHM C YCJIOBHSIMH H IEISMHU
OOIIeHNs; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS IO XOAY pEIICHUs 3aJaud, KOMMEHTHUPOBATh ITOJYYCHHBIH
pe3yibTar;
B XO0j¢ OOCYXJIEHHUsS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMbI, MPOOJIEMBI,
pelnraeMol 3a/1a4uu, BRICKa3bIBATh WJICH, HAIICJICHHBIE HAa TTOMCK PEIICHUS; COMTOCTABIIATh CBOH
CYXKJICHUS C CYXKICHUSMH JAPYrUX YYacCTHUKOB JUaliora, OOHApy)KHBAaTh pas3iuuue u
CXOJICTBO TTO3HIIHIA; B KOPPEKTHOU popme popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
MPEJICTABIATh PE3yAbTaThl PEIICHUS 3aJa4d, AKCIIEPUMEHTA, HCCICAOBAHUS, TPOCKTA;
CaMOCTOSATEIBHO BHIOMpAaTh (OpMAT BBICTYIUICHUS C Y4YETOM 3agad MPE3CHTAUU U
0COOEHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:
MOHUMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHJAHOW W WHAWBUAYAJTbHOW pabOTHI MpH
pelieHnd y4eOHBIX 3ajad, MNPUHUMATh IIeJIb COBMECTHOM JeATeIbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHON pabOThI, paclipeiesIsiTh BUIbI PabOT, TOTOBapUBATHLCS, 0OCYKIAaTh
MPoIIeCcC B pe3yJbTaT padoThl; 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYNMIOBBIX (opMax padoThl (00CyXkaeHHs, OOMEH MHEHUU, «MO3TOBBIC
MITYPMbI» W WHBIC); BHITIOIHSATH CBOIO YacTh paOOTHl M KOOPIWHUPOBATH CBOW JICUCTBUS C
JPYTHEMH YICHAMHU KOMAaHJbI; OIEHWBATh KAa4eCTBO CBOETO BKJIaJia B OOIIMK MPOJYKT TIO
KpUTEpUIM, chOpMyTUPOBAHHBIM yYACTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvhvle pezynismuensle Oeticmsus, obecneuusaom Gopmuposanue CmvliCio6bix

YCMAaHOB0OK U HCUZHEHHbBIX HABLIKOB ITUYHOCMU.

Camoopranuszaunmsi:
COCTaBIIATH IJIaH, aJITOPUTM pElIeHHs 3a7auu, BIOUpATh CIIOCO0 pelIeH s ¢ y4ETOM
UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapHMAaHTHI PEIICHUH ¢ y4€TOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb:
BJIaJIeTh HaBBIKAMU MO3HABATENBbHOU pedieKCHH KaK OCO3HAHMS COBEpPLIAEMBIX NCHCTBHIA U
MBICTUTEIBHBIX ~TPOIECCOB, WX pPE3yJbTaTOB; BIAJAETh CHOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIA MPOLECcca U pe3yibTaTa PEIICHUs] MaTEMaTUYECKOM 3a1a4H;
NPEABUACT TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPU PpELICHWH 3aJaud, BHOCUTH
KOPPEKTHUBBl B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HaWJEHHBIX
OIMOO0K, BRIABICHHBIX TPYJHOCTEH;



® OICHMBATh COOTBETCTBUE Pe3yJibTaTa LIETU U YCIOBUSM, OOBSCHATH MPUUUHBI JOCTHUKECHUS
WIM HEIOCTH)KEHUSI Pe3yJbTaTOB JEATEeNbHOCTH, HAXOAMThb OLIMOKY, J1aBaTh OLEHKY
IPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS U3 HUX IPU PEHICHUH T'€OMETPHUECKHX
3a/1a4.

OnepupoBaTh MOHATUSAMU: MAPAVIETBHOCTh M NEPHEHIUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuguuupoBars B3auMHOE pacioIOKEHHE MPSAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYTPaHHBIA Yroj, TpaHUd JABYTPaHHOro yria, peodpo
JBYT'PAHHOTO YyIJia; JIMHEHHBIN YroJl ABYIPaHHOTO YyIJia; TpaaycHas Mepa ABYTPAHHOIO yIJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIMTYKJIBIM MHOTOTPAaHHHK,
3JI€MEHTHl MHOTOT'PAHHUKA, TPaBUIIbHBIA MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IUpaMHIa; MPU3MA, MPSIMOYTOJIbHBIN
napajuiesienurIie1, Kyo).

KnaccupuuupoBarb MHOTOrpaHHUKH, BbIOMpass OCHOBaHMS Uil  KiacCU(UKAIMU
(BBIMYKJIBIE M HEBBINYKIbIE MHOTOTPAHHUKHU; IPAaBWIbHbIE MHOTOIPAHHUKU; NPsIMbIE U
HAKJIOHHbIE TPU3MbI, TapaJUIeICUIIEbI ).

OnepupoBaTh NOHATUAMU: CEKYIIasl IIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS CEYCHUM, UCTIONIB3YSI METO/ CJICIOB.

CrtpouTh ceueHuss MHOTOTPAHHHKOB METOJOM CII€JIOB, BBIMIOJIHATH (BBIHOCHBIE) TIIOCKHE
YEepTEXKHU U3 PUCYHKOB MPOCThIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemmath 3a1aun Ha HaXOXKJIEHWE TE€OMETPUUYECKUX BETUYHMH MO0 00pa3liaM W aJlrOpUTMaM,
NPUMEHSISI U3BECTHbIE AHATUTHUYECKHE METOJbl MPHU PEHICHUH CTAaHIApTHBIX MaTeMaTHYECKUX
3a]1a4 Ha BBIYMCIIEHHE PACCTOSHUI MEXIYy ABYMsI TOUYKAMH, OT TOYKH JI0 MPAMOM, OT TOYKHU JO
IUIOCKOCTH, MEKY CKPELIMBAIOIUMHUCS MPSMbBIMHU.

Pemartp 3a1aun Ha HaX0XJIEHUE T€OMETPUUECKUX BEIMYMH 10 00pa3laM WIH ajJropuTMam,
NPUMEHSISI M3BECTHbIE AHATUTHUYECKHE METOJbl MPH PEHIeHUH CTaHIApTHBIX MaTeMaTHYECKUX
3a/lay Ha BBIUMCICHUE VYIJIOB MEXAY CKPEIIMBAIOIIMMHUCS TPAMBIMH, MEXIYy MpPAMOA U
IUIOCKOCTBIO, MEXAY MJIOCKOCTSMH, ABYTPAHHBIX YIJIOB.

Boruncasate 00bEMBI M TUIOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, NMUpaMHIA) C
IpUMEHEHHEM (OPMYJT; BBIYUCIATH COOTHOIICHHS MEXKY IUTOIIAIIMU TOBEPXHOCTEH, 00bEMaMU
NOJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSIMU: CHMMETPHUSl B TPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTb
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKHUX (QUTYpPax, MPEICTABICHHYIO Ha YePTEeKax U PUCYHKaX.

[IpumensTs reomeTpuyeckue (akTbl 9 PEIICHHUS CTEPEOMETPUYECKUX  3ajad,
IPEIOJIaraloluX HECKOJIbKO IIAroB PEIIECHUs, €CIM YCIOBUS IPUMEHEHMs 3a/JaHbl B SIBHOU
dbopme.

[TpuMeHATh NpOCTEHIIME MPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI ITPH pEUICHUHN CTEPEOMETPUUYECKUX 3a7au.



[IpyBOIMT, TpPHUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TIPHPOAEC U KHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsTh TIONyYEeHHBIE 3HAHWUS HA TPAKTHKE: aHAIM3UPOBATH pEalbHBIC CUTYallH M
NPUMCHITh  HM3YYCHHBIE TIOHATHS B  MPOIECCe TIMOWUCKA  PEHICHHs]  MaTeMaTHYeCKH
chopMyIUpPOBAaHHON TPOOJIEMBI, MOJICTUPOBATh peajbHbIE CHUTYalldd Ha S3BIKE TCOMETpPHH,
UCCJIEA0BaTh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAaHUEM T'€OMETPUUYECKHX TMOHSATUUA U TEOpEeM,
ammapara aareOpbl; pemaTh MPaKTHYECKHUE 3a/1aud, CBA3aHHBIC C HAXO0XKICHUEM IeOMETPHUUIECKUX
BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUSMUA: IIITHHIPHYECKAS] TOBEPXHOCTH, 00pa3yIoNIue MUIHHAPUICCKON
MOBEPXHOCTH;, IWIMHAP;, KOHHWYECKas IMOBEPXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH,
KOHYC; cpepruyeckas OBEPXHOCTb.

Pacmo3naBath Tena BpanieHus (MUIUHIP, KOHYC, cepa u map).

OOBSCHATH CIOCOOBI MOTYYEHHUSI TEJT BPAIICHUS.

KnaccuduimpoBaTs B3auMHOE pacmoiokKeHue chepbl U TUIOCKOCTH.

OnepupoBaTh TOHSTHIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMCHTA,
IapOBOM CJI0M, OCHOBAaHHME IIAPOBOTO CJIO0SI, BLICOTA IIIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Berancnare 00BEMBI U IUIOMIATN TTOBEPXHOCTEH TE BpaIICHHS, TEOMETPUUYCCKUX TEN C
npuMeHeHUeM (OopMYyI.

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIH B cepy W OMHCAHHBIA OKOJIO
cthepsl; chepa, BIIMCaHHAS B MHOT'OTPAaHHUK FUIH TEJIO BPAIICHHUS.

BBIYHCIIATE COOTHOMICHHSI MKy TIIOMIAIMU TTOBEPXHOCTEH N 00bEMaMHU TTOTOOHBIX TEJI.

N3o0paxaTh wm3ydaemMble (QUTYpBI OT PYKH M C TNPUMEHEHHEM TPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BBITTOTHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJ BpPAIICHHUSI.

N3BiekaTh, HHTEPIPETHPOBATh M MPEOOPa30BBIBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (pUrypax, MpeJCTaBICHHYIO Ha YepTekKaX U PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONTHATE TEWCTBHS CIIOXKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB U YMHOXKCHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMM OHH 00JIaJIaf0T.

[IpuMeHATH NpaBUIIO MAapaJUICIICIIUIIEAA.

OrnepupoBaTh TOHSATHSIMH: JEKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpPA, YroJl MEXAY BEKTOpaMH, CKaJISIPHOE
MIPOM3BEJICHHE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M TIPOU3BEJICHHUE BEKTOpA HA YHCIIO, YIOJ MEXIY BEKTOPaMH,
CKaJISIpHOE TIPOU3BEICHHE, PACKIIAIBIBATH BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBarh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOU CHCTEME KOOPIMHAT.

[TpumensaTs reomeTpuueckue (aKThl IS PEIICHHS CTEPCOMETPUYCCKUX  3ajad,
MPEIITOJIAaraloNUX HECKOJIbKO IIAroB PEIICHUS, €CIH YCIIOBUS TPUMEHECHHs 3a/J1aHbl B SIBHOU
dbopme.

Pematp mpocrelinme reoMeTpuYeCKUe 3a/1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/Ia.

Pemrate 3agaum Ha JOKa3aTElIbCTBO MATEMATHYECKMX OTHOIICHUM M HAaXOXICHHE
TCOMETPUYECKUX BEIMYMH MO o0Opas3liaM WM aJrOpUTMaM, NMPUMEHSS W3BECTHBIC METOJbI MPHU
pEIIeHNU CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4.



[TpyuMeHATh NpoCTEWIIME MPOTPAaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHbBIE
CUCTEMBI IIPU PEUICHUH CTEPEOMETPUUYECKUX 3a7au.

[TpyBoIMTE HOpHUMEPHl MaTEMAaTHUUECKUX 3aKOHOMEPHOCTEH B NPHUPOLE U KHU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHATh TOJyYEHHBIE 3HAHWSA HA INPAKTUKE: aHAJIW3UPOBATh pEabHbIC CUTYAllMH U
OPUMEHATh  HM3YYEHHbIE TIOHATHA B  MpOIECCE IOMCKA  pEeHIeHHs  MaTeMaTHYeCKH
chopMyIMpPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh peallbHble CUTYallud Ha SI3bIKE T€OMETPHH,
HCCIIEA0BaTh MOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM T'€OMETPUYECKHX IIOHATUH U TEOPEM,
anmnapaTa ajnreOpbl; pelaTh MPaKTHUECKUE 3a/1a4M, CBSI3aHHbIE C HAXO0XIEHUEM I'€OMEeTPUYECKIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KounuecTBo yacos DJIEeKTPOHHbBIE
[1]
11/-11 HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl B Kontpoabnbie Ilpakruueckue (uuppoBbie)
cero padoThI padoThI o0pasoBare/ibHbIE
pecypchl
bu6nmmoreka [IOK
1 Breneune s crepeomerpuio 10 https://m.edsoo.ru/1c209e37
5 [IpsimMbIe 1 MIIOCKOCTH B MPOCTPAHCTRE. 12 1 bubnmnoreka HOK
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [NeprneH K YISIPHOCTE OPSAMBIX U IIJIOCKOCTEN 12 bubmorexa [IOK
PHCHAMKYIP p https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 Vsl MeXAy NPSMBIMU U TJIOCKOCTSIMU 10 1 https://m.edso0.ru/1c209e37
bubnuoreka [{OK
M 11 1
5 HOTOTpatHuikH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 OOLEMBI MHOTOTPAHHHKOB 9 https://m.edso0.ru/1¢209e37
7 IloBTOpEeHue: ceueHns, PaACCTOSIHUSI U YIJIEI 4 1 bubnmorexa IOK
p ) P yr https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undposbie)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
Tena ppauierns 22 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
OOBEMEL TEN 10 . https://m.edsoo.ru/1¢209e37
BexTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 25 1 bubmorexa HOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 11 1 bu6nmorexa LIOK
3HAHHUHI https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N Kosun4yecTBo yacos Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka o0pa3oBaTe/ibHbIE
n/n U3YYeHU s
Bcero Kp.p. Ip.p. pecypcbl
OCHOBHBIE IOHATHUSL CTEPEOMETPUU: TOUKA, MpsMasi, INIOCKOCTb,

1 npoctpaHcTBO. [IpaBuina n300pakeHns Ha PUCYHKaX: N300payKeHUS 1 bubnunoreka [JOK
MJIOCKOCTEH, MapajuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/aecc77cd
oTpe3Ka

5 [TonsaTus: nepecekaronuecs MIOCKOCTH, IEPECEKAIOLIUECS TpsiMast 1 bubnuorexa [JOK
U IJIOCKOCTh https://m.edsoo.ru/2d8a9c99

3 [TonsTusa: nepecekaromecs MIOCKOCTH, EPECEKAIOIINECS MpAMast 1 bubnnoreka [JOK
U IJIOCKOCTh https://m.edsoo.ru/db685e73

4 3HAKOMCTBO C MHOTOT'paHHUKAMHU, U300pakeHHe MHOTOTPaHHUKOB 1 bubnunoreka [JOK
Ha PUCYHKaX, Ha MPOCKIUOHHBIX YEPTEKAX https://m.edsoo.ru/a63959ed

5 HavanbHble cBeieHus 0 KyOe U upaMuie, uX pa3BEPTKH U MOJICTIH. 1 bubnuotexa [JOK
CeueHust MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38

6 Hauanpubie cBeieHus 0 Ky0e U mupamuse, ux pa3BEPTKH U MOJIEIH. 1 bubnunoreka [JOK
CeueHust MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTHE 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU:

7 AKCHOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX 1 bubmmorexa [JOK

https://m.edsoo.ru/Occ5cafe
Bxoanoe tectupoBanue (20 Mmun)

8 [TonsiTHE 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1 bubnuoteka [JOK
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX https://m.edso0.ru/239c8ch4

9 [TonsaTHre 06 aKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHH: 1 bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX https://m.eds00.ru/65c6b106

10 [TonsiTHE 006 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: 1 bubnmnoreka [JOK

AKCUOMBI CTCPECOMETPUHU U CICACTBUA U3 HUX

https://m.edsoo0.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

1 B3anmHoe pacnionokeHue npsMbIX B MPOCTPAHCTBE: bubnnorexka [JOK
MEePECEKaIOIINECs, TapaIeIbHbIE U CKPEIIMBAIOIINECS MTPAMbIC https://m.edso0.ru/1a2520f6
[TapamienbHOCTD MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:

12 napasuiesbHbIe MPsIMbIe B TPOCTPAHCTBE; MapaJUIeIbHOCTh TPEX bubmiorexa LIOK

https://m.eds00.ru/93ad36b3
PSIMBIX

13 [TapamienbHOCTh IPSAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE: bubnmoreka [JOK
[TapamienbHOCTH IPAMOM U INIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH bubmorexa LIOK

https://m.eds00.ru/9f4071b9

15 Yrois Mexay NpsMBIMHU B IIPOCTPAHCTBE bubnmorexa LIOK

https://m.edsoo.ru/fe733862

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE bubmmoreka LIOK

https://m.eds00.ru/2935a9a0

17 [TapanienbHOCTH MIIOCKOCTEN: apasuieIbHble TUIOCKOCTH bubnuorexa LIOK

https://m.edsoo.ru/2e18f255

18 CBoiicTBa napajyIeNbHbIX IIOCKOCTEN bubmmorexa LIOK

https://m.edso00.ru/e504d656

19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA IUIOCKOCTU: TETPAdIp, bubnnorexka [JOK
KyO, mapasuienenumnes https://m.eds00.ru/4a28dc02

. bubnuorexa [JOK
20 Hoctpoerie ceseruit https://m.edsogru/1d434d0f
. bubnmnorexa [JOK

21 Hoctpoertie ceterit https://m.edsogru/eCZGfeSd

99 KonTpoJsbsHnasi pabora mo teme "IIpsiMbie U IIIOCKOCTH B bubnnoreka [JOK
npocrpanctie. [lapannenbHOCTH NPAMBIX H IIOCKOCTEH " https://m.eds00.ru/9a0a%e56

93 [lepnieHAMKYIIPHOCTD NMPSAMOM U IIJIOCKOCTH: MEPIIEHIUKYIISIPHBIE bubnnoreka [JOK
IPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d

24 [IpsimMble napasuienbHble U NEPIEHIUKYISIPHBIE K IIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/0ac11c95

25 [IpsiMble mapasienbHble U MEPIEHANKYISIPHBIE K ITTOCKOCTH bubnnorexa [JOK



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHMKyISIpHOCTH MPSIMON U TUNIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyJISpHOCTH IPSAMON U TUNIOCKOCTH bubmiorexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o0 mpsMON NEPIEHAUKYISIPHOHN MIIOCKOCTH brbmiorexa LIOK
https://m.eds00.ru/635¢5087
29 Teopema o0 mpsMON NEPIEHAUKYISIPHOHN MIIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/bd3745f8
30 TeopeMa o0 IpsiIMOii EPIIEHAUKYISIPHON IITIOCKOCTH bubnuorexa LIOK
https://m.edsoo.ru/7d18834b
31 [leprieHauKyIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 bubnnorexa [HOK
MIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 70 MIIOCKOCTH https://m.edsoo.ru/33c477d3
32 [IepnieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 bubnnorexa [HOK
IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O MNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [leprieHauKyIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIMKyNsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 bubnnorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIBI B IPOCTPAHCTBE: YIoJl MEKIY IMPSIMON U TUNIOCKOCTBIO bubmmoreka LIOK
https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHENHBIN Yroil ABYTPAHHOIO yria bubmmoreia LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPaHHOIO yIiia bubmorexa LIOK
https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYISIPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH bubnnoreka [JOK
JIBYX IIJIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [IepneHIMKyYIAPHOCTD IITIOCKOCTEN: TPU3HAK MEPIICHIUKYIIPHOCTH bubnnorexa [JOK

JIBYX INTIOCKOCTEMN

https://m.edsoo.ru/ed9e2a8e
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40 [TeprieHAMKYISIPHOCTD MIIOCKOCTEH: MPU3HAK MEPIICHANKYISIPHOCTH bubnnorexka [JOK
JIBYX TIJIOCKOCTEMH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx mepHEHANKYIIAPAX bubmorexa LHOK
P P PHCHIYLP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPHEHAUKYIISIPAX Bubmorexa ITOK
P P P YP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIIPAX bubmmorexa [TOK
P P PHEHIHRYAP https://m.eds00.ru/9f246736
KonTpoasHnas padora no remam " llepneHanKyjJasipHOCTb
44 NPAMBIX U IJ10ckocTeil" 1 " Yl MeKIy NpAMbIMH U bubnmorexa [IOK
P yp https://m.edsoo.ru/5b971ef3
I10CKOCTSAMH "
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PaHHUKA,
45 BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKU; Pa3BEPTKA bubmmorexa [JOK
Y Y P > Passep https://m.edso00.ru/2d24e873
MHOTOTpaHHHKA
46 [Ipu3ma: N-yrosbHas npu3Ma; rpaHu ¥ OCHOBAHHUSI IPU3MBI; psSMast bubnuorexa [JOK
Y HaKJIOHHAs MIPU3MBbI; OOKOBAs ¥ TOJIHAS IIOBEPXHOCTH IMPU3MBI https://m.edsoo.ru/b4ad63ad
47 [Tapamienenunen, IpsIMOYIOJIbHBIN NAapAJIENECIIUIIEN U €T0 bubnuorexa [IOK
CBOICTBA https://m.edsoo.ru/8a7be683
[Mupamwuna: N-yronpHast mupamMuaa, TpPaHU U OCHOBAHUE TUPAMU/IBL;
48 0OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U bubmmorexa [JOK
B p p - TP https://m.edsoo.ru/fblcd0a5
yCceu€HHasi MUpaMuIa
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSATHE MPABUIHHOTO
49 MHOTOTPaHHHKA; MpaBUIbHAS MPU3Ma U IPABUIbHAS TUPaMU/IA; bubmmorexa [OK
p - TP p p B p ’ https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPaMUIa U TIPABUIBHBINA TETPadAp; Kyo
50 IIpencraBnenue 0 mpaBUILHBIX MHOTOIPaHHUKAX: OKTA3IP, bubnuorexa [JOK
JOAEKAIP U UKOCAMP. https://m.edsoo.ru/a0fdd5bf
CHuMMeTpHS B IIPOCTPAHCTBE: CAHMMETPHS OTHOCHTEIHLHO TOYKH,
. bubnmoreka [JOK
51 TPSIMOM, TUTOCKOCTH. DJIEMEHTBI CAMMETPHUH B TIUPaMHUIAX,

napamiCiicnmicaax, nmpaBUjIbHbIX MHOTIOIpaHHUKAX

https://m.edsoo.ru/b9e777d9
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Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHau,

bu6mmoreka [IOK

52
YTJIbI https://m.edsoo.ru/6cdbecef
[Tnomaas 6OKOBOM MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH MPSMOI
53 MIPU3MBL, TUIOIIAIb OCHOBAaHUH, TeopeMa 0 OOKOBON MOBEPXHOCTHU bubmmorexa LIOK
PHMEL THIOMAX > TOP P https://m.eds00.ru/37d84157
IPSAMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIIHLHOM
94 MUPAMHUJIBI, TEOPEMA O TUTOIIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM bubmmorexa [JOK
P > TEOP P Y https://m.eds00.ru/5603¢30b
paMUb
bubmuoreka [JOK
" "
95 KounrposbHnas padora no teme ""MHOrorpaHHUKH https://m.eds0o.ru/a95f504
i bubnuorexa [JOK
o Honsrue 06 0breme https://m.edso00.ru/7ad0020b
n bubnuorexa [JOK
S OObEm nHpavHs: https://m.eds00.ru/235171b3
N bubmuorexa [JOK
o8 OObEm nHpavHb: https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59
OObEM nHpavH b https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM upamu el https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
1
6 OObEM MpH3MEI https://m.eds00.ru/79853608
N bubnuoteka [JOK
2
6 OObEM MpH3MEI https://m.eds00.ru/1e053890
" bubnuorexa [JOK
63 OObEM MpH3MEI https://m.edso00.ru/482d3f51
bu6mmorexa [IOK
64 ” a ”"
KonTpoubHasi padora no teme "O0bEMbI MHOTOTPAHHMKOB https://m.eds00.ru/28a6573¢
65 [ToBTOpenue, 060061meHne cucremMaru3anus 3Haauid. [locrpoenue bubmuotexa [JOK

CEe4YCHUH B MHOT'OT'paHHUKEC

https://m.edsoo.ru/098bedad
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66

67

68

[ToBTOpEeHmE, 0000IIEHNE CUCTEMATU3AIIMS 3HaHWA. Brraucienune
PacCTOSTHUI: MEX]Ty IBYMS TOYKAMH, OT TOYKH JIO0 IPSMOM, OT
TOYKH OO0 IINIOCKOCTH, Me)KI[y CKpCH_[I/IBaIOH_[I/IMI/ICH HpSIMbIMI/I

IIpomeskyTOUYHASI KOHTPOJILHAs padoTa

[ToBTOpenue, 00001IIeHNE cucTeMaTH3alus 3HaHui. Beruucnenue
YIJI0B: MEXKY CKPEIIUBAIOIIUMHUCS MPSIMBIMU, MEXKTY MIPSIMON U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXK/Y IJIOCKOCTSMU

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b
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11 KIIACC

KoanuyecTBo 4acoB

Ne JJIeKTPOHHBbIE UM (PPOBBIE
Tema ypoka
n/n u3ydeHusi 00pazoBaTeJbHbIC
Bcero  Kp.p. Ip.p.
pecypcsl
1 Cdepa u map: HeHTp, paanyc, IMaMeTp; IIIOIIa/lb TOBEPXHOCTH 1 bubnuoreka [JOK
cdepbl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeabHas bubnuoreka [JOK
2 1 .
IJIOCKOCTH K cdepe; miomaab chepsl https://m.edsoo.ru/bed12a43
3 B3aumnoe pacrionoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1 https://www.yaklass.ru/
IJIOCKOCTH K cdepe; miomaab cheps https://mathb-ege.sdamgia.ru/
4 N3o6paxenue cdepsl, mapa Ha mnockoctu. CeyeHus mapa 1 bubnuoreka [JOK
Bxoanoe TectupoBanue (20 MuH) https://m.edso0.ru/bc15f7f2
5 Hunuaapudeckas MoBEpXHOCTb, 00pa3yoIlye IHHIPUIECKON 1 bubnuoreka [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON TOBEPXHOCTH https://m.eds00.ru/6054b8c1l
6 Hunuuap: ocHOBaHMs 1 OOKOBast MOBEPXHOCTh, 00pa3yroias 1 1 bu6mmoreka [IOK
0Ch; TUIOIAAb OOKOBOM U TOJHOM MOBEPXHOCTH https://m.eds00.ru/188f6216
2 Hunuaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yroIias u 1 https://www.yaklass.ru/
0Ch; TUTOIIAh OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH https://mathb-ege.sdamgia.ru/
3 Hunuaap: ocHoBaHUS 1 OOKOBasi MIOBEPXHOCTH, 00pa3yroIias u 1 https://www.yaklass.ru/
OCb; MJIOIAAb OOKOBOW U MOTHON MOBEPXHOCTH https://mathb-ege.sdamgia.ru/
N300paxenune nuamHapa Ha MI0CKocTH. Pa3BépTka nunuHapa.
9 C ( . 1 butmmoreka [IOK
eUeHUS uI/mHan% MJIOCKOCTBIO, TApAJIIIETFHON UITH https://m.eds0o.ru/016e25¢eh
MEePIEHIUKYISIPHON OCH IHJIMH]IPA)
10 Konundeckast moBepXHOCTh, 00pa3yroIre KOHUYECKOM 1 Bu6immoreka [IOK
MIOBEPXHOCTH, OCh ¥ BEPIINHA KOHUYECKOM MTOBEPXHOCTH https://m.edsoo.ru/c94ba09b
1 Konyc: ocHOBaHMe 1 BepiInHa, 00pa3yromias 1 OCk; TUIOIIAlb 1 bubiunorexa [JOK
OOKOBOM U MMOJIHOW MOBEPXHOCTH https://m.edso00.ru/897dd3b2
12 Konyc: ocHOBaHue 1 BepinHa, 00pa3yroias 1 OCh; MJIOIIA b 1 https://www.yaklass.ru/
OOKOBOW M MOJTHON MMOBEPXHOCTH https://mathb-ege.sdamgia.ru/
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Konyc: ocHOBaHMe U BepIIiHA, 00pa3yrolas U 0Ch; IJIOIMAIb

https://www.yaklass.ru/

13 .
OOKOBOM U MOJIHON TOBEPXHOCTH https://mathb-ege.sdamgia.ru/
" VYceu€HHBIN KOHYC: 00pa3yoIIMe U BHICOTA; OCHOBAHUS U Bu6mmoreka LIOK
OOKOBast MIOBEPXHOCTh https://m.eds00.ru/1468bab3
15 VYceu€HHBIN KOHYC: 00pa3yIOIIMe ¥ BHICOTA; OCHOBAHUS U https://www.yaklass.ru/
OOKOBAast TOBEPXHOCTh https://mathb-ege.sdamgia.ru/
16 Y ced€HHBIN KOHYC: 00pa3yIolue 1 BhICOTA; OCHOBAHUS U https://www.yaklass.ru/
OOKOBast TOBEPXHOCTh https://mathb-ege.sdamgia.ru/
N306paxenune konyca Ha Mmi0ckocTd. Pa3BépTka koHyca.
17 C o bubaunoreka [JOK
€4YEeHUs KOHyca (HJIOCKOSTI)IO, napajuieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1bed
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIIUHY)
18 Kom6 Bbubnmnoreka IJOK
OMOMHAIUS TEJ BPAIlIEHUS U MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa, BIHcaHHAS B bu6immoreka [IOK
19
MHOI'OTPaHHUK WJIU B TEJIO BpaLCHUS https://m.eds00.ru/0b136158
20 MHororpaHHuK, OIMCaHHBIA 0K0JI0 cephl; chepa, BIUCAHHAS B https://www.yaklass.ru/
MHOTOTPAHHUK WJIH B TEJIO BpaICHUSA https://mathb-ege.sdamgia.ru/
21 MHororpaHHHK, ONMCAaHHBIN 0K0JI0 chepbl; cepa, BIUCAHHAS B https://www.yaklass.ru/
MHOTOI'PAHHUK WIH B TEJIO BpallCHUS https://mathb-ege.sdamgia.ru/
29 MHororpaHHuK, OMMCaHHBIN 0KOJI0 cephl; chepa, BIUCAHHAS B https://www.yaklass.ru/
MHOTOTPAHHUK WIH B TEJIO BpaIICHUSA https://mathb-ege.sdamgia.ru/
. o .. butmmoreka [IOK
23 [TonsiTre 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB TET https://m.eds00.ru/26a03fh7
24 O6wE butmmoreka [IOK
DEM UIHHAPa, KOHyCd https://m.eds00.ru/5513d87b
. https://www.yaklass.ru/
25 O6ném nuHHpa, KoHyca https://mathb-ege.sdamgia.ru/
. https://www.yaklass.ru/
26 O6BEM i Apa, KOHyCa https://mathb-ege.sdamgia.ru/
https://www.yaklass.ru/
27 O06bEM IUIHHIpA, KOHYCa P Y

https://mathb-ege.sdamgia.ru/
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butmmoreka [IOK

28 OObCw wiapa 1 mIOWALL Chepe! https://m.edsoo.ru/d189bde2
. https://www.yaklass.ru/
29 OObém mapa u nomany chepet https://mathb-ege.sdamgia.ru/
ITonoOHebIe Tena B npocTpancTBe. COOTHOMICHUS MEXTY Bu6mmoreka LIOK
30 . . .
TJIOIIAISIMU TTOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEJ https://m.edsoo.ru/810cfleb
31 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXIY https://www.yaklass.ru/
TUIOMIAISIMH TTOBEPXHOCTEH, 00hEMAaMHU MTOTOOHBIX TEI https://mathb-ege.sdamgia.ru/
32 KounrtpoJubHas padora no temam "Tesia Bpamenus' u bubnunoreka [JOK
"O0Bbembl Te1" https://m.edsoo.ru/4a33a8ab
33 B Bbubnmoreka IJOK
€KTOp Ha IUIOCKOCTHU U B MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
34 B https://www.yaklass.ru/
€KTOp Ha IUIOCKOCTH U B IIPOCTPAHCTBE https://mathb-ege.sdamgia.ru/
35 C Bbubnmnoreka IJOK
FIOMEIHC H BEIIHTAIHE BOKTOPOR https://m.edsoo.ru/23f4f089
36 C https://www.yaklass.ru/
FIOMEIHC H BEFIHTAIHE BOKTOPOR https://mathb-ege.sdamgia.ru/
37 v bubnuotexa [JOK
MHQIKCHHE BEKCTOpa Ha JHCI0 https://m.edsoo.ru/dee379eb
38 Paznoxenue BekTopa 1o Tp€éM HEKOMIUIaHAPHBIM BEKTOPaM. bubmotreka [{JOK
IIpaBuio mapasmenenumnena https://m.edsoo.ru/a28fd74e
39 Pasnosxenne BekTopa 1o TpEM HEKOMILIAHAPHBIM BEKTOPaM. https://www.yaklass.ru/
IIpaBuio nmapasmenenumnena https://mathb-ege.sdamgia.ru/
40 Pemenue 3aga4, cB3aHHBIX C IPUMEHEHUEM MTPABHII IEUCTBUM C bu6imoreka [IOK
BEKTOPAMH https://m.edsoo.ru/5a827900
41 Pewrenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C https://www.yaklass.ru/
BEKTOpaMHU https://mathb-ege.sdamgia.ru/
42 KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEUIEHUHA T€OMETPUUECKUX Bbub6immoreka [IOK
3a1a4 https://m.edsoo.ru/d3alfe30
43 KoopanHaTHO-BEKTOPHBIN METO/I TPU PEIIEHUN TEOMETPUUECKUX https://www.yaklass.ru/

3aaa4

https://mathb-ege.sdamgia.ru/
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KoopanHaTHO-BEKTOPHBII METOA NP PELIEHUH T€OMETPUUECKUX

https://www.yaklass.ru/

44 3a1ay https://mathb-ege.sdamgia.ru/
45 KoopanHatHO-BEKTOPHBINA METO] IIPU PEIICHUN FT€OMETPUUECKUX https://www.yaklass.ru/
3aga4 https://mathb-ege.sdamgia.ru/
[IpsimoyronbHas cucreMa KOOpAUHAT B TPOCTPAHCTBE. bubnuoreka [JOK
46 .
Koopaunatsl Bexktopa. [Ipocteiiiue 3agaun B KOOpAMHATAX https://m.edsoo.ru/48db7058
47 [IpsamoyronbHasg cucteMa KOOpJIAUHAT B POCTPAHCTBE. https://www.yaklass.ru/
Koopaunarsl Bextopa. [Ipocreimme 3agaun B KOOpAUHATAX https://mathb-ege.sdamgia.ru/
48 [IpsmoyronbHas cucTeMa KOOPJAUHAT B IPOCTPAHCTBE. https://www.yaklass.ru/
Koopaunarsl Bextopa. [Ipocreiimme 3agaun B KOOpAUHATAX https://mathb-ege.sdamgia.ru/
49 VYron mexay Bektopamu. CKasipHOE MPOU3BEACHHE BEKTOPOB bubmorexa [OK
https://m.edsoo.ru/725effc4
50 VYron mexay Bekropamu. CKanspHOe IPOU3BEICHNE BEKTOPOB https:/fwww.yaklass. u/ )
https://mathb-ege.sdamgia.ru/
o1 VYron mexay Bekropamu. CKalsipHOE IIPOU3BEIECHNE BEKTOPOB https:/wmaw.yaklass. ru/ .
https://mathb-ege.sdamgia.ru/
52 Brruucienue yrioB Mexay OpsIMBIMH U TUTOCKOCTSIMU bubamorexa IOK
https://m.edsoo.ru/8efbe78e
53 Brruucnenue yrioB Mexay OpsIMbIMH U TNIOCKOCTSIMU https:/www.yaklass. u/ .
https://mathb-ege.sdamgia.ru/
54 Brruucienue yrioB Mex1y IpsIMBIMH U TUTIOCKOCTSIMU https:/Awww.yaklass.ruf )
https://mathb-ege.sdamgia.ru/
55 Brruucnenue yrioB Mexay OpsIMBIMH U TNTIOCKOCTSIMU https:/Awww.yaklass.ruf .
https://mathb-ege.sdamgia.ru/
56 Brruucnenue yrioB Mexay OpsIMbIMH U TNIOCKOCTSIMU https:/Awww.yaklass.ruf .
https://mathb-ege.sdamgia.ru/
57 KonTtpoabHnas pa6ora no teme ''BekTopbl 1 KOOPAMHATHI B bubimoreka LIOK
npocrpancrse' https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0600IIeHNEe U cucTeMaTU3amus 3HaHui. OCHOBHBIE bubauroreka [JOK
58 .
¢burypsl, pakThl, TEOPEMBI Kypca IJIaHUMETPUU https://m.edsoo.ru/1780ba5d
59 [ToBTOpeHue, 06001IeHNe U cucTeMaTH3aus 3HaHui. OCHOBHBIE butGimoreka [IOK

¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

https://m.edsoo.ru/078cd184
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60 [ToBTOpeHmEe, 06001IeHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1auun 1 bubauoreka [JOK
IUIAHUMETPUUA U METOBI UX PELLICHUS https://m.edsoo.ru/7491efe0
61 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a4n 1 Bbubanoreka IIOK
IIJIJAHUMETPUHU U METOJIbI UX PEIICHUS https://m.edsoo.ru/4dffda97
62 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH. 3a1a9n 1 https://www.yaklass.ru/ _
IJIAHUMETPUU U METOJIbI UX PEIICHUS https://mathb-ege.sdamgia.ru/
[ToBTOpeHme, 006001meHNe 1 cucTeMaTH3aius 3HaHui. OCHOBHBIC bubauoreka [JOK
63 1 )
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPHH https://m.edsoo.ru/74b2ad91
64 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH. 3a1a9n 1 https://www.yaklass.ru/ _
CTEPEOMETPUU U METOIBI UX PEUICHUS https://mathb-ege.sdamgia.ru/
65 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3allus 3HaHU|. 3a1auu 1 https://www.yaklass.ru/ _
CTEPEOMETPUU U METOJIbI UX PEIICHUS https://mathb-ege.sdamgia.ru/
66 [ToBTOpeHME, 0600IIEHNE ¥ CHCTEMAaTH3allvs 3HAHUN. 3a1a9n 1 https://www.yaklass.ru/ _
CTEPEOMETPUU U METOJIbI UX PEUICHUS https://mathb-ege.sdamgia.ru/
67 IIpomexyTouHass KOHTPOJIbHasi paboTa 1 BH6H_HOTeKa Lok
https://m.edsoo.ru/ec24dfc2
68 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUsT 3HAHUN 1 ];ZS;I:I;I/?nTZI;chi)C.)rIS/f 1650108
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYHEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunoHepHoe obiectBo «M3natenbctBo «IIpocBenienue»

* Maremaruka. ['eometpus, 10 kiace/ Mep3snsik A.I'., Homuposckuii /I.A.,
[Tononckuii B.b., Axup M.C.; nox penakiueii [Togonbckoro B.E., O6mecTBo ¢
OTPAaHUYEHHOU OTBETCTBEHHOCTHIO M3aaTenbckuii ieHTp « BEHTAHA-I'PA®y;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI JIVISI YUYUTEJIS

e Maremaruka: anreOpa 1 Hayasia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHUS.
I'eometpust : 10—11-e kaccsl : 6a30BbIi U YIIIyOJIEHHBIN YPOBHU : yUeOHUK/
JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomues u ip. — Mocksa :
IIpoceenienue, 2023.

e [‘comerpus. [loypounsie pazpabotku. 10—11 kmacce : yueb. mocodue
1u1st o01eoopazosar. opranuzanuii / C. M. Caaksia, B. @. byty3oB. — M. :
IIpocsewmenue, 2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://mathb-ege.sdamgia.ru/
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